Using Current Population Survey data, we find that the gap between wages by black and white males declined during the 1990s at a rate of 0.59 percentage point per year. The reduction in occupational crowding appears to be most important in explaining this trend. Recent wage convergence was most rapid among younger workers with less than 10 years experience; for this group the black-white wage gap declined by 1.40 percentage points per year. Among younger workers greater occupational diversity and a reduction in unexplained or residual differences are important in explaining this trend. For both younger and older workers, general wage inequality tempered the rate of wage convergence between blacks and whites during the 1990s.
I. Introduction
Following the passage of the Civil Rights Act of 1964 and other measures aimed at reducing labor market discrimination during the 1960s, the differential in average weekly wages between black and white men in the United States narrowed substantially. Among male workers aged 18-64, the black-white wage gap fell from 50 percent in 1967 to 30 percent in 1974, or by about one percent per year.
1 After 1974, however, the proportional difference in black and white wages remained essentially constant at 30 percent through the end of the 1980s. Following more than a decade of stasis, the black-white wage gap once again began to decline during the 1990s, narrowing at a rate approaching one percent a year.
A great deal of past research has focused on why the black-white wage gap did not continue to decline following the initial progress made through the mid-1970s. One of the earliest studies in this area (Juhn, Murphy, and Pierce 1991) concluded that a key factor undermining progress towards wage convergence between blacks and whites during the 1980s was a broader trend of rising wage inequality in American society. The authors found that growing disparity in returns-to-skill combined with disproportionate representation of blacks in the lower end of the skill distribution combined to hold down growth in the average weekly earnings of blacks relative to whites during the 1980s. According 2
There is a large literature on the role of education and school quality on the evolution of the black-white wage gap; see Krueger (1992a, 1992b) , Grogger (1996) , and Maxwell (194) for examples. However, given the limitations of the CPS data, our analysis will not address these issues.
3
Relative to other data sets such as the High School and Beyond (HSB), the CPS does not survey respondents in a detailed fashion regarding their educational experiences or contain standardized test outcomes. Therefore, information is not available to extensively investigate the role of changes in educational quality on the wage gap.
4
to Juhn, et al. , the damping effect of societal inequality on the wage gap during the decade of the 1980s was sufficient to offset gains made by blacks along other dimensions, such as acquisition of schooling.
This paper documents the recent progress in black-white wage convergence and following Juhn, et al. (1991) considers the role of overall societal income inequality, sectoral employment, and individual characteristics in reducing the racial gap in earnings during the decade of the 1990s. We initially replicate the findings of Juhn et al. using Current Population Survey (CPS) data and then move on to document important changes in the trend of the black-white wage gap which have occurred since 1990. In future research, we hope to revisit the issue of educational quality and individual skills and their role in this context using other data.
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II. Data
The CPS data we employ in the analysis has well-known advantages and disadvantages. The primary advantage of these data is that they are designed to obtain accurate national measures of labor market outcomes. The primary disadvantage in this context is that the measures of direct skills available in the survey are limited to constructed measures of experience and years of completed education. 3 We use information from the 1968-1998 March CPS to obtain three decades of data representative of the years 1967 through 1997. The March CPS demographic supplement contains retrospective earnings information collected for the previous year.
Since we are primarily interested in long-term trends in wages rather than changes in earnings volatility associated with entry and exit from the labor market, we impose a number of sample restrictions. We include black and white male workers ages 18-64 who worked at least one week in the previous calendar year, usually worked full-time, and participated in the labor force for at least thirty-nine weeks. To avoid problems associated with top-coding, we exclude individuals in the top and bottom one percent of the earnings distribution. Throughout the paper we focus on the average weekly wage, calculated as the annual wage divided by the number of weeks worked. The annual earnings measures are deflated using the personal consumption expenditure deflator from the National Income and Product Accounts. We refer to the log of the deflated average weekly wage as the wage.
In the initial analysis we focus on the log weekly wage adjusted for potential experience, where potential experience is calculated as the lesser of age minus education minus seven, and age minus 17.
Later in the paper, we investigate the role of differential employment by industry and occupation as a source of racial earnings inequality. To do so, we construct a set of indicator variables for two-digit industry of employment and the major occupational group of each individual's job. In all cases the variable definitions and the sample selection criteria we employ are similar to those employed in Juhn, Murphy, and Pierce 1991.
III. Trends in the Black-White Wage Gap
We first consider black-white log wage ratios for the years from 1967 through 1997 for two groups, all male workers and male workers with 10 or fewer years of potential experience. Like previous researchers, we find that among all workers, the black-white gap in earnings declined sharply from the late 1960s through the mid-1970s (Figure 1 ). Similarly, we find little wage convergence between blacks and whites from the mid-1970s through the end of the 1980s (the period examined most recently by other researchers). Since the end of the recession in 1991, however, there have been three observations of the unadjusted wage gap which were less than .30 (.27, .29, and .27 ).
Historically, those are the lowest wage gaps observed for black and white males. While these are modest reductions for minority workers as a whole, they nonetheless represent progress in wage convergence after two decades of stagnation.
One possible explanation for the recent decline in wage differentials between blacks and whites is simply that older cohorts of less-educated blacks are being replaced by younger, better educated black workers. To get a sense of the role that cohort effects have played in the recent improvement in the black-white wage gap, Figure 1 also shows the unadjusted differential for those with less than 10 years of experience. Again, a pattern of fairly rapid narrowing of the black-white wage gap among these workers from the late 1960s through the mid-1970s is observed. This pattern reverses during the 1980s, when the unadjusted wage gap actually increases. Looking at the 1990s, however, reveals new black workers gaining on their white counterparts. Between 1989 and 1997, there are three instances of historical lows for the unadjusted wage gap among workers with less than ten years of experience (.20, .12, and .18) . convergence is entirely attributable to the entry of younger cohorts of more highly educated workers, it would suggest that the narrowing wage gap is skill-related. On the other hand, if the wage convergence is observed as given cohorts move through time, this would suggest that some of the convergence is due to a lessening of discrimination towards all groups.
Looking across the rows of Table 1 , it is apparent that in historical perspective, the unadjusted black-white wage gap among workers of all skill levels has declined markedly. For all workers, the decline from .44 in the interval from 1968 through 1972 to .31 in the period from 1993 through 1997 represents a decrease of 30 percent. For the different skill levels in the table, the reductions in wage inequality range from one-third to two-thirds depending on the particular group examined.
In contrast, by examining the diagonals of the table, one may follow different cohorts over time as they age and acquire additional years of potential experience. For example, the group of minority workers who had less than six years of potential experience in the 1968-1972 interval experienced a wage gap of 36 percent. By the time of the 93-97 interval, when their potential experience ranged from 26 to 30 years, the wage gap they experienced had fallen to 31 percent, a reduction of 14 percent.
The evidence provided in Table 1 suggests that recent black entrants to the labor market are either better educated or more skilled than older workers as their wage convergence is the greatest among all skill levels. It is also apparent that the returns to the types of skills offered by blacks in the labor market appear to have risen in value over time and that this is most apparent among the youngest workers. Thus, there is an overall pattern of convergence independent of age and experience, but those experiencing the greatest convergence are the most recent entrants to the labor market. This preliminary evidence suggests that either an increase in skills among blacks relative to whites or a higher rate of return for the skills offered by blacks relative to those offered by whites is likely to be important in explaining convergence in the wage gap. The evidence in Table 1 also suggests that either discrimination or racial differences in other dimensions such as their occupation have been decreasing over time.
IV. Wages and Observable Characteristics
A. Education
One measure of skill is completed years of education. It has been long established that higher levels of education are associated with greater earnings. Recent research has shown that the premium earned by those with more education has grown dramatically during the past 15 years. While returns to education have risen for all workers, recent entrants to the labor market have experienced the most dramatic increases (Juhn et al. 1993) . Figure 2 shows the trends in the log wage ratio for college educated and non-college educated workers. As can be seen in the figure, the returns to education among all workers have been rising steadily since the mid 1980s. The college wage premium is highest for workers with less than ten years of experience.
To the extent that blacks have become more highly educated over time, perhaps due to a lessening of premarket discrimination in the educational system, their wages should converge with those of whites and vice versa. Table 2 provides information on the distribution of educational levels for black and white workers in our sample across four categories: less than high school, high school graduates, some college, and college graduates. This information is broken out for blacks and whites into groups of all workers and workers with no more than 10 years of experience.
There are a number of striking trends in these tables. First, there has been an enormous reduction in the past 30 years in the proportion of American workers, black and white, who have not completed high school. Among all blacks in 1968, 63 percent had not completed high school. By the last year of our sample, 1998, that figure had declined to less than 15 percent, a reduction of 77 percent! A similar reduction occurred among white workers in our sample. In 1968, about 37 percent of all white workers had less than a high school education. By 1998, that figure had declined to 12 percent, which represents a reduction of 68 percent. While the reduction for both groups is remarkable, the trend is more important for blacks because of the relatively larger share that did not previously graduate.
In the last year of our sample, the proportion of whites and blacks with high school degrees or some college are similar. However, whites have more college graduates. This trend holds even among new entrants. As shown in Table 2 , relative to all black workers, those with less than ten years of experience in our sample in 1998 have a higher rate of college completion and fewer high school incompletions. However, even among new entrants the rate of college graduation is lower among blacks than among whites. One would expect that some portion of the convergence in the black-white wage gap is connected to improved rates of high school graduation among blacks and the increasing number who pursue college. Table 3 shows the evolution of black and white employment by two-digit industry since 1968.
B. Employment by Industry and Occupation
As might be expected, some industries contain larger shares of blacks than whites-personal services, public service, and transportation are notable examples. But even in those cases, the proportions of blacks and whites who find employment in specific industries appear fairly similar. Time series variation in employment concentration by industry also is apparent in Table 3 . However, in general, the trends are similar for whites and blacks. For example, white employment in manufacturing decreased by 13
percentage points and black employment in manufacturing by 11 percentage points during our sample period. Thus, while changes over time for blacks and whites are not identical, the primary pattern observed in Table 3 appears to be the decline in manufacturing's share of total employment rather than marked differences across racial groups in employment by industry. Similar conclusions can be drawn from the information on less experienced workers contained in Table 3 .
Broad industry groupings such as those shown in Table 3 may mask changes in the occupational structure across industries. Table 4 provides information on employment by race and occupation since 1968. What can be seen in Table 4 is that the black and white employment differs by occupation. Blacks are proportionately under represented among professional and managerial occupations. However, over time the proportion of blacks employed in professional and managerial jobs has increased. On the other side of the occupational distribution, the proportion of blacks employed as laborers has decreased over time, while the share of blacks employed as operatives has increased. In more industrial settings, blacks tend to be concentrated in operative rather than craftsmen positions. .
For proportional changes in employment by industry or occupation to play a significant role in explaining movements in wage inequality rates of pay must either differ across occupations and industries or must evolve differently. Figure 3 considers the weekly wage of several industries. Among
those considered, professional services are characterized by both the highest rates of pay and largest increases over time. In real terms, retail trade has the lowest pay, and wages in that sector have remained essentially flat for the last three decades. Rates of pay across industries clearly differ enough that large shifts in employment would be expected to impact overall wage inequality.
Similarly, Figure 4 considers real weekly wages of several occupations. Blacks had historically worked disproportionately as farm and nonfarm laborers, the two lowest paying occupations shown in the figure. Recently, substantial declines have occurred in their employment as laborers with corresponding increases in operative and craftsmen jobs. Although the rate of increase in pay for those occupations do not appear large, it is clear that the substantial shifts in occupational structure experienced by blacks should raise their wages relative to whites.
V. Explained and Residual Portions of the Wage Gap
Even in these basic dimensions, it is difficult to determine which trends are most important in explaining the movement of the relative wages of blacks and whites with descriptive evidence.
However, standard decomposition techniques can be used to identify the portion of the wage gap which is attributable to observable factors and the residual due to other sources in any given year.
Here, we follow Juhn, et al. (1991) and estimate an earnings equation each year for white workers of the form:
where Y represents log weekly wages, X represents observable characteristics, and µ is a mean zero
error term. 4 The difference (D) in white and black log earnings in any year can then be written as:
or simplifying as:
where )X t = (X w t -X b t ). In equation (3), )X t $ t represents the portion of the wage gap due to observables and L b t represents the residual gap.
We estimate equation (3) for all workers and for workers with less than 10 years of potential experience. Figures 5 and 6 summarize the results of these estimations. 5 Figure 5 shows the total wage gap as well as the unexplained residual for all male workers. The vertical difference in the two lines in the graph represent how much inequality would be reduced if all observable factors included in the estimations were equalized across blacks and whites. Over the period of the sample, both gaps decline through the mid-1970s and appear to have remained roughly constant through the late 1980s. Since the late 1980s, the trend in both the unadjusted and residual wage gap appears to be slightly downward.
In Figure 6 , similar information is shown for those with less than 10 years of potential experience. For these younger workers, the residual component of the wage gap appears to be
trending downward more strongly since 1990 after trending upwards since the early 1970s, although the series is characterized by considerable noise.
To gain an understanding of whether these trends are statistically meaningful and, if so, their source, we extend equation (3) to account for differences in the wage gap in three periods relative to the average throughout the sample. We use the average throughout the sample to avoid choosing a base year for comparison. We divide our 30-year sample into three time intervals for the analysis, 1968-1979, 1980-1989, and 1990-1998 . We estimate the equation as a pooled regression over all periods including linear splines to capture the effects in the three subperiods of the sample. The change in the residual gap is represented by (L bt3 -L b ). The overall gap is decomposed into three components, the portion due to changes in levels of observable factors ()X t3 -)X)$, the portion due to changes in rates of compensation, )X t3' ($ t' -$), and the total residual gap.
The first row of Table 5 shows that in the first ten years of our sample, the total wage gap declined by an average of 1.2 percentage points per year. During the next decade, the wage gap increased by .24 percentage point per year. Since 1990, the overall wage gap has declined by .59
percentage point per year. In explaining the slowdown in convergence in the 1980s, like previous authors, we find that the overall rate of convergence due to observables declined and that the residual gap widened. Within the observable component, the slowdown in the rate of convergence in the 1980s appears to have been associated with declining skill prices.
During the 1990s, the overall trend towards the widening of black-white wage inequality observed in the 1980s has been reversed. Racial wage inequality has been declining. This result appears primarily to be attributable to convergence in black and white education levels and industry and occupation of employment.
The effects of education and experience as opposed to sector of employment are also detailed in the paper. One reason to separate the effects of education and experience from the effects of industry and occupation is that the patterns might be interpreted differently with respect to discrimination. If an individual is paid less due to lower education, most economists agree this is not evidence of market discrimination. However, if after controlling for education and experience, blacks are clustered in industries or occupations characterized by lower pay, this may be interpreted as evidence of segregation in employment. In the 1990s, the primary factor among the observable characteristics which appears to be statistically important in explaining the reduction of the wage gap is the convergence in the distributions of employment of blacks and whites during the sample period.
Among workers with less than ten years of labor market experience, the historical pattern of change in the total wage gap is similar to that for all workers. In the period from 1968 through 1979, the wage gap converged at an average of 1.34 percentage points a year. During the decade of the 80s, the gap widened at .66 percent per year. The rate of convergence during the 1990s has been dramatic, at 1.40 percent per year.
In terms of the factors influencing convergence, much like the larger group of all workers, equalization of the distributions of employment by industry and occupation explains .38 of the 1.40
percentage point per year decline in inequality. The largest factor influencing the reduction in the wage gap, however, is a decline in residual inequality which would account for a 1.21 percentage point reduction in the gap since 1990.
VI. Male Wage Inequality and the Black-White Wage Gap
The residual black-white wage gap is thought to capture both the effects of labor market discrimination and wage variation associated with unobserved characteristics related to productivity.
However, as Juhn et al. (1993) note, this ignores the effect of changes in the prices of unmeasured skills. Based on evidence that dispersion has been increasing in returns to observed skill levels one might expect that returns to unobserved skills also are changing. In particular, if blacks and whites differ in unobserved skills with blacks being positioned lower than whites in that distribution, and the returns to those attributes are increasing, then this may change the wage gap between the groups.
Because such changes in the return-to-skill are not black-specific but represent a society wide change in wage inequality, conceptually, one would want to attribute that portion of the change in the residual gap to social inequality rather than discrimination.
Simple evidence that unobserved skills matter in this context can be found by examining within group variation in earnings for specific educational levels of workers. Among groups such as high school graduates or college graduates, some workers are more skilled than others, and based on marginal productivity theory, the more capable workers are, the more they earn. If the distribution of earnings for individuals of a specific educational level are stratified based on unobserved skills and the returns to those skills change over time, then the wage growth of workers at different strata should vary over time. Figures 7 and 8 show that within groups, wage variation has increased in net but has narrowed in recent years. To get some sense of changes in inequality throughout the distribution of wages, we subtract the effects of education and experience and calculate the average growth of wages in four subperiods of our sample (1968-1980, 1980-1985, 1986-1992, and 1993-1998) . Figure 9 shows the average wage growth throughout the distribution of earnings for the first two subperiods. In the period from 1968-1980, wage growth throughout the distribution was clearly much more equal than during the period from 1980-1985. In both periods, wages below the 50 th percentile fell in real terms, but the pattern was much more pronounced from 1980-1985. The relationship between these trends in wage dispersion and the black-white wage gap depends on the position of blacks relative to whites in those distributions. If blacks occupy predominantly lower-paying positions within an educational category, such as high school graduates or college graduates, then the evidence shown in Figures 7 and 8 would indicate that their pay should be increasing at a relatively faster rate than the workers in the middle of the income distribution, and this may help reduce the wage gap. However, those gains might be experienced by all low-wage workers within an educational category so that such effects should not be attributed to a reduction in discrimination.
Similarly, if after adjusting for education and experience blacks tend to be in the lower percentiles of the wage distribution, the information in Figure 10 indicates that they might be expected to gain relative to whites in the middle of the distribution but not close the wage gap with workers at the top of the distribution. Nonetheless, depending on the relative distributions of blacks and whites, the wage gains experienced by all workers at the lower end of the distribution may help close the racial wage gap. Table 6 contains descriptive information on the evolution of the black distribution of wages relative to the wage distribution of whites. For various percentiles in the black distribution of wages, the corresponding percentage of whites earning less than that amount is calculated for specific years of the sample; the percentages reported in the right margin of the table are an average of all years, not just the years listed.
Over time, the distribution of black wages has become more like that of whites, although
considerable progress has yet to be made before they are equal. For example, in the first year of our sample, 1968, only 7 percent of whites earned less than the bottom quarter of black workers. By 1998, 16 percent of whites earned less than the bottom quarter of black workers. Similarly, in 1968, 63 percent of whites earned less than dollar value of the 90 th percentile of the black wage distribution.
In 1998, 81 percent of whites earned less than the 90 th percentile of black wages.
The descriptive evidence suggests that blacks should be gaining relative to whites as they move up through the white distribution of wages. However, as blacks move into more middle income positions, the trend towards wage inequality which has affected all workers would also be expected to affect them.
A. Decomposing the Residual Gap
Here, we decompose the residual gap in earnings from Table 5 into two components intended to capture changing earnings inequality experienced by all workers as opposed to shifts in the distribution of black workers relative to whites. We follow the decomposition technique developed in Juhn, et al. (1991) and later used by Rodgers (1997) . While we provide a brief derivation following their work, more detail can be found in those sources.
Rewrite equation (1) expressing the error term, µ i t, as the multiple of its standard deviation, F i t , and the standardized residual, 2 i t = µ i t /F i t , and
Then equation (4) can be rewritten as:
where )2 t `= 2 b t -2 w t ,. There are four terms in the decomposition. The first term represents the effect of a changing quantity of observable factors holding returns constant at the average for the sample. The second term represents the effect of changing returns holding observables constant.
These first two terms were calculated earlier and were shown in Table 5 . The third and fourth terms decompose the residual gap into two additional components. The third term captures the effect of a changing deviation of earnings holding the relative distribution constant. Juhn, et al. (1991) refer to this as the unobservable price effect and is meant to capture the impact of changing overall societal inequality on the movement in the black-white wage gap. The last term captures the effect of changes in the relative distributions of blacks and whites holding the standard deviation of earnings constant.
This term represents changes in the wage gap over time due to equalization of the percentile rankings of blacks and whites in the wage distribution. Table 7 extends the information contained in Table 5 by providing this additional decomposition of the change in the residual wage gap. Focusing on what Juhn et al. (1991) refer to as an unobserved price effect, a trend towards widening inequality appears to be inhibiting closure of the black-white wage gap for the period from 1990-98. For the group of male workers with less experience, the major factor explaining the reduction in the wage gap in the last decade is due to the changing positions of blacks relative to whites in the earnings distribution. The estimation procedures we use do not directly explain why blacks are rising in the earnings distribution relative to whites, but a common interpretation is that the portion of the residual gap not explained by price effects is attributable to a lessening of racial discrimination. The annual rate of decline in the black-white wage gap which might be attributed to declining discrimination, as shown in Table 7 , is (an insignificant) .44 percent for all workers and (a significant) 1.27 percent for workers with less experience.
VII. Conclusions
After narrowing sharply following the passage of the Civil Rights Act 1964, the wage gap between black and white males remained essentially constant-at about 30 percent-fore nearly 20
years. Since 1992, however, the black-white wage gap has narrowed substantially, and as of 1998, was at its lowest level in history.
A major reason for this change in trend is a reduction in the concentration of employment of blacks in industries and occupations with lower pay. Overall, our results indicate that the wages of black and white male workers converged at a rate of 0.59 percentage point per year between 1990
and 1998. The rate of convergence for younger workers was more rapid at 1.40 percentage points per year. As with the whole sample of male workers, a more favorable distribution of employment by industry and occupation was an in explaining this convergence.
For both the group of all male workers and for younger workers, we find that an general increase in wage inequality has been working against the trend towards black-white wage convergence.
Also, among younger workers, much of the convergence in the black-white wage gap is due to unexplained sources. Common interpretations of this residual are that it is due to factors such as a lessening of discrimination or unmeasured differences in productivity, perhaps due to the more widespread adoption of technology in the workplace.
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